The purpose of this study was to examine physiological and physical determinants of ice-hockey performance in order to assess their impact on the result during a selection for ice hockey. A total of 42 ice hockey players took part in the selection camp. At the end of the camp 20 best players were selected by team of expert coaches to the ice hockey team and created group G1, while the second group (G2) consisted of not selected players (non-successful group Evaluation of goodness of fit of the model to the data was based on the Hosmer Lemeshow test. Ice hockey players selected to the team were taller 181.95±4.02 cm, had lower % body fat 13.17±3.17%, a shorter time to peak power 2.47±0.35 s , higher relative peak power 21.34±2.41 W · kg . The results of the aerobic capacity test showed significant differences only in case of two variables. Ice hockey players in the G1 had higher VO 2 max 4.07±0.31 l · min -1 values than players in the G2 as well as ice hockey players in G1 showed a higher level of relative VO 2 max 51.75±2.99 ml · min -1 · kg -1 than athletes in G2. Ice hockey players selected to the team (G1) performed better in the 30 m Forwards Sprint 4.28±0.31 s; 6x9 Turns 12.19±0.75 s; 6x9 stops 12.79±0.49 s and Endurance test (6x30 m stops) 32.01±0.80 s than players in G2. The logistic regression model showed that the best predictors of success in the recruitment process of top level ice hockey players were time to peak power, relative peak power, VO 2 max and 30 m sprint forwards on ice. On the basis of the constructed predictive logistic regression model it will be possible to determine the probability of success of the athletes during following the selection processes to the team. ey predisposes an athlete to premature and chronic fatigue [6, 7] .
INTRODUCTION
Defining the athlete's potential in team sports requires adequate methodology and statistical tools to be applied. Opportunities to employ tools of statistical analysis are ample, from the simplest taxonomic analyses to multidimensional exploration techniques for optimizing the recruitment process [1] . Also a variety of mathematical models or even artificial neural networks can be applied for optimization of selection at individual stages of sports advancement [2] . Therefore, application of the aforementioned methodology implies standardization of selection procedures so they could be used at every stage of the recruitment or/and selection process. However, it is noteworthy that in case of the selection process, the aim of applications created by means of econometric or statistical methods is to provide additional and useful information which helps with taking an optimal decision, yet it is the coach's responsibility. Ice hockey has been reported as physiologically demanding, particularly at the professional level [3, 4, 5] . It is one of the most spectacular team games. In addition, the game requires at times intense physical contact, aggressive play and exercise intervals at maximal capabilities [3] . When compared with other team sports, some authors have suggested that ice hockPhysiological, physical and on-ice performance criteria for selection of elite ice hockey teams success. Therefore, effective classification of players based on physical characteristics and performance variables requires a critical analysis of the qualities deemed important for a particular sport discipline and subsequent selection and implementation of appropriate tests to assess those attributes [19] . Nowadays, there is a necessity to apply multidimensional analyses in sport sciences. It is especially relevant in the sport selection process. It is extremely difficult to designate a criterion with the aid of which one could present accomplishments of a particular player on a quotient scale. Therefore, the purpose of the present study was to examine physiological as well as physical profiles and on-ice performance of ice hockey players and their influence on success of being selected during the recruitment process to a top level Polish ice hockey team.
MATERIALS AND METHODS
The study sample consisted of ice hockey players participating in 
Research design
Data collection was conducted in May, 2012. Tests lasted three days for each ice hockey player. On the first day, body measurements were made. Body height was determined including barefoot height (± 0.1 cm) using a wall mounted stadiometer. Body composition was estimated using an 8-electrode bioimpedance analysis device (InBody 720, Bio- and to evaluate the anaerobic threshold. Each ramp test was started with the resistance set at 30W and pedal frequency varied between 70 to 80 rpm. In this phase, capillary blood samples were drawn to determine lactate concentration before and immediately at the end of the T30×1 as well as after the 3rd, 6th, 9th and 12th min of recovery. During the T30×1 protocol the following variables were constantly registered: heart rate (HR), minute ventilation (VE), oxygen uptake (VO 2 ) and expired carbon dioxide (CO 2 ), respiratory exchange ratio (RER), breath frequency (BF) (MetaLyzer 3B-2R, Cortex). Maximal oxygen uptake (VO 2 max) was assessed when the following criteria were met: (1) reaching a plateau in VO 2 with increases in the work load (ΔVO 2 ≤100 mL · min -1 at VO 2 peak); (2) maximal respiratory exchange ratio RER≥1.1. All breath-by-breath gas exchange data were time-averaged using 15 s intervals to examine the oxygen plateau. All the ramp tests were performed on an ergocycle Excalibur Sport (Lode). Seat and bar height of the cycle ergometer were set according to each subject.
After 48h of rest, during the last day of testing involving an on-ice test, subjects wore full hockey equipment except for the stick. 
Statistical analysis
All statistical analyses were conducted using Statistica 10.0. Basic descriptive statistics were calculated, and all variables were examined for normal distribution. The Student t test for independent variables was used to evaluate the mean differences. Logistic regression was applied to establish the relationship between success at selection camps (where 0 = not selected, 1 = selected) as predictor variables.
The obtained model was built on the whole data set without differentiation on a learner and test group. In order to verify error of the model three-fold cross validation was used. Evaluation of the goodness of fit of the model to the data was based on the Hosmer Lemeshow test, ROC curve and the AUC ratio (Area under curve). Statistical significance was set at p < 0.05. in relative VO 2 max, ice hockey players were 2.12 times more likely to be selected to the team, etc. The basis for the use of the constructed models is technical verification. On the basis of the result of the Hosmer Lemeshow test (p=0.56), the ROC curve ( Fig. 1) and area under the ROC curve (AUC=0.95) it was found that the resulting model was a good fit to the data.
RESULTS

DISCUSSION
The competitive sport analysis allows to observe some significant changes, especially when considering team sports with regard to motor abilities and physiological characteristics of athletes. Consequently, ice hockey is becoming a more and more demanding sport discipline what results in a significant increase of game intensity. All these changes have an influence on game spectacularity. Nowadays, ice hockey players have to be much better prepared with respect to their motor abilities and technical skills. Their psychological characteristics and tactical knowledge have to be very advanced so they can meet requirements set by this sport discipline and handle the stress.
Athletes somatic variables such as body height, body weight, body mass index (BMI) or % body fat have a considerable influence on training strategy, as they can affect the technique and tactics for competition and athlete's specialization within a given discipline [20, 21, 22] . Based on the obtained results, with regard to body composition, significantly lower % body 13.17% was found in G1 group of hockey players than in the G2 16.53%. The observed anthropometric differences have important functional implications. The improved "physique", as indicated by a decrease in % body fat, would support the contention that there was an increase in lean mass of the players selected to the team in the present study. This increase would also assist in generating power and speed and positively influence outcomes of the physical nature of the game of hockey at the professional level [23] . In players selected to the team, a shorter time required to achieve maximum power 2.47 s and higher relative peak power 21.34 W · kg -1 were observed. Roczniok et al. [24] showed similar results in which youth ice hockey players selected to the team had significantly higher relative peak power than non successful players.
In recent years, the most notable trends have consisted in increases in anaerobic peak power, height and VO 2 max [3, 5, 12] [5, 16] . Aerobic capacity is responsible for recovery from high-intensity intermittent exercise and will therefore buffer against fatigue and minimize the attenuation of power output during subsequent shifts [13] . The improvement of skating speed, particularly in the context of multiple repetitions of actions, should be a focus of training and conditioning programs and a criterion measure for selecting athletes to competitive teams [25] . Numerous studies point to a discrepancy between training intensity and the intensity of physical activity in a game situation [26, 27, 34] . Thus, specific physical fitness tests performed under game conditions are of great importance for the selection process. In the present study, such tests were carried out on ice. It was observed that hockey players selected to the team had significantly better results when compared to the hockey players who were cut. On the basis of the results of the logistic regression model, it was stated that prediction of the success in the recruitment process could be performed on the basis of 4 in- [23, 28] . Therefore, skating involves intermittent work, where maximal-intensity efforts of 3-5
seconds alternate with low-intensity efforts [3, 12, 23] . Roczniok et al. [24] in their research showed a logistic regression model for youth ice hockey players during a selection process to the hockey team in which body height and relative peak power were predictors of selection. Although researchers have clearly established the anaerobic nature of ice hockey, it is also clear that a well developed cardio respiratory fitness level is also important for professional players [3] .
In a study conducted by Stanula a significant correlation between aerobic capacity measured by VO 2 max and the fatigue index obtained during the 6 x 89 m shuttle test was identified [29] . This result is consistent with other findings reported on this topic [30, 31, 32] .
Analysis of these findings leads to the conclusion that aerobic processes play an important role in the recovery, enhancing the resynthesis of energy substrates, which are necessary to exercise at high intensity. High aerobic capacity increases the ability to recover from repeated bouts of high intensity, and probably decreases lactate concentrations in response to higher LA utilization in slow twitch muscle fibers [19, 33] . The use of all variables included in the model is justified, however, in the last years the positive trend in aerobic fitness was less than that observed for anaerobic power, which underscores the relative importance of anaerobic fitness for professional hockey players [3] . In conclusion it can be stated that the findings of the present study allow to identify the variables which most influence the success during a selection process to an Polish elite ice hockey team.
On the basis of the constructed logistic regression model it will be possible to determine the probability of success of the athletes following the selection processes to the team.
CONCLUSIONS
The main factors differentiating selected and cut players in this study were: % body fat, time to peak power, relative power, VO 2 max and specific physical fitness on ice with the exception of 30 m sprint backwards. Based on of the logistic regression the results we found that the best predictors of success in the recruitment of top level ice hockey players were time to peak power, relative peak power, VO 2 max and 30 m sprint forwards on ice.
